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We describe the architecture of a coprocessor that supports the communication primitives of 
the Linda parallel programming environment in hardware. The coprocessor is a critical 
element in the architecture of the Linda Machine, an MIMD parallel processing system that is 
designed top down from the specifications of Linda. Communication in Linda programs takes 
place through a logically shared associative memory mechanism called tuple space. The 
Linda Machine, however, has no physically shared ... 
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June 1988 ACM SIGMOD Record , Proceedings of the 1988 ACM SIGMOD international 
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We propose a distributed algorithm for detection and resolution of resource deadlocks in 
object-oriented distributed systems. The algorithm proposed is shown to detect and resolve 
all O(nl) cycles present in the worst case waits-for-graph (WFG) with n vertices by 
transmitting 0(n3) messages of small constant size. Its average time complexity has been 
shown to be O(ne), where e is the number of edges in the WFG After deadlock resolution, 
the ... 



Michael J. Fischer, Michael S. Paterson 
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The Fishspear priority queue algorithm is presented and analyzed. Fishspear is comparable 
to the usual heap algorithm in its worst-case running time, and its relative performance is 
much better in many common situations. Fishspear also differs from the heap method in 
that it can be implemented efficiently using sequential storage such as stacks or tapes, 
making it potentially attractive for implementation of very large queues on paged memory 



http://portal.acm.org/results.cfm?coll=ACM&dl=ACM&CFro=390108 2/28/05 



Results (page 1): first queue and recall request 



Page 2 of 6 



systems. 

Keywords: comparison count, complexity analysis, heap, online algorithm, priority queue, 
running time, sequential storage 



4 Jnterposed.pro^ 

Wei Jin, Jeffrey S. Chase, Jasleen Kaur 

June 2004 ACM SIGMETRICS Performance Evaluation Review , Proceedings of the joint 
international conference on Measurement and modeling of computer 

Systems, Volume 32 Issue 1 
Full text available: "H .pdf(339,02 KB). Additional Information: fujj.citation, abstract, references, index. te.cn^s 

This paper develops and evaluates new share-based scheduling algorithms for differentiated 
service quality in network services, such as network storage servers. This form of resource 
control makes it possible to share a server among multiple request flows with probabilistic 
assurance that each flow receives a specified minimum share of a server's capacity to serve 
requests. This assurance is important for safe outsourcing of services to shared utilities such 
as Storage Service Providers. Our appr ... 

Keywords: differentiated service, fair sharing, multiprocessor scheduling, performance 
isolation, proportional sharing, quality of service, storage services, utility computing, 
weighted fair queuing 
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Computer Science students at MSU design and implement multiprogramming monitors for a 
simulated computer system which is an amalgamation of Control Data 3000- and 6000- 
series machines. In this paper we describe this computer, the systems programming course 
in which it is used, and the students' project. We also report briefly on student performance. 
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In PCS networks, the multiple access problem is characterized by spatially dispersed mobile 
source terminals sharing a radio channel connected to a fixed base station. In this paper, we 
design and evaluate a reservation random access (RRA) scheme that multiplexes voice 
traffic at the talkspurt level to efficiently integrate voice and data traffic in outdoor 
microcellular environments. The scheme involves partitioning the time frame into two 
request intervals (voice and data) and an informat ... 
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Donald E. Smith 

October 1995 IEEE/ACM Transactions on Networking (TON), volume 3 issue 5 
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May 2002 ACM SIGARCH Computer Architecture News, volume 30 Issue 2 
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Polisher Site 

This paper introduces the idea of using a User-Level Memory Thread (ULMT) for correlation 
prefetching. In this approach, a user thread runs on a general-purpose processor in main 
memory, either in the memory controller chip or in a DRAM chip. The thread performs 
correlation prefetching in software, sending the prefetched data into the L2 cache of the 
main processor. This approach requires minimal hardware beyond the memory processor: 
the correlation table is a software data structure that reside ... 

Keywords: data prefetching, intelligent memory, processing-in-memory, computer 
architecture, correlation prefetching, memory hierarchies, caches, threads 
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^ terms 

The performance of a disk system is often measured in terms of the length of the waiting 
line or queue of requests for each of the system's spindles. Thus it is natural to formulate 
and analyze queueing models of disk systems. While most disk systems have certain 
characteristics, such as channel interference and concurrent seeks, in common, previous 
analyses have always been begun from scratch, without exploiting this commonality. We 
introduce a general queueing model for disk systems, whic ... 
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Y. C. Tay, Nathan Goodman, R. Suri 

December 1985 ACM Transactions on Database Systems (TODS), volume 10 issue 4 
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Full text available: TO g-:SK3.25 MB) 
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An analytic model is used to study the performance of dynamic locking. The analysis uses 
only the steady-state average values of the variables. The solution to the model is given by 
a cubic, which has exactly one valid root for the range of parametric values that is of 
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interest. The model's predictions agree well with simulation results for transactions that 
require up to twenty locks. The model separates data contention from resource contention, 
thus facilitating an analysis of their separ ... 

Perforimnce oL 

Shenze Chen, Don Towsley 

April 1991 ACM SIGMETRICS Performance Evaluation Review , Proceedings of the 1991 
ACM SIGMETRICS conference on Measurement and modeling of computer 

Systems, Volume 19 Issue 1 
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A challenging research issue in high speed networking is how to control the transmission 
rate of statistical data flows. This paper describes a new algorithm, VirtualClock, for data 
traffic control in high-speed networks. VirtualClock maintains the statistical multiplexing 
flexibility of pocket switching while ensuring each data flow its reserved average throughput 
rate at the same time. The algorithm has been tested through simulation. 

14 A measure 
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Sugih Jamin, Peter B. Danzig, Scott Shenker, Lixia Zhang 

October 1995 ACM SIGCOMM Computer Communication Review , Proceedings of the 
conference on Applications, technologies, architectures, and protocols 
for computer communication, volume 25 issue 4 

Additional Information: MLsMisn, s&stract, referents, citings, index 



Full text available: TOocS ft 1.67 MB; 

Many designs for integrated service networks offer a bounded delay packet delivery service 
to support real-time applications. To provide bounded delay service, networks must use 
admission control to regulate their load. Previous work on admission control mainly focused 
on algorithms that compute the worst case theoretical queueing delay to guarantee an 
absolute delay bound for all packets. In this paper we describe a measurement-based 
admission control algorithm for predictive serv ... 

15 Apriorjty. scheme M 

Mark D. Corner, Jorg Liebeherr, Nada Golmie, Chatschik Bisdikian, David H. Su 
April 2000 IEEE/ ACM Transactions on Networking (TON), volume 8 issue 2 

Full text available: ^pd.[(300,08.K&- Additional Information: Mcit^ion, Minces, clUngs, Mex_ieD;n5i 



Keywords: local area networks, quality-of-service 
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April 1989 ACM SIGARCH Computer Architecture News , Proceedings of the 16th 

annua! international symposium on Computer architecture, volume 17 issue 3 
Full text available: ftsaft'l 10 MB} Additional Information: Mcitatjon, abstract, references, cjtincs, index 

term;; 

In this paper, we propose the use of feedback schemes in multiprocessors which use an 
interconnection network with distributed routing control. We show that by altering system 
behavior so as to minimize the occurrence of a performance-degrading situation in the 
network, the overall throughout of the system can be improved. As an example, we have 
considered the problem of tree saturation caused by hot spots in multistage interconnection 
networks. Tree saturation degrades the perfo ... 

1 9 Memory..coherenc Q 
Kai Li, Paul Hudak 

November 1989 ACM Transactions on Computer Systems (TOCS), volume 7 issue 4 

Full text available- Hlod f?2 71 ?y1B = Additional Information: full citation , abstract , references , citings , index 
l^*"*-^"---"" terms, review 

The memory coherence problem in designing and implementing a shared virtual memory on 
loosely coupled multiprocessors is studied in depth. Two classes of algorithms, centralized 
and distributed, for solving the problem are presented. A prototype shared virtual memory 
on an Apollo ring based on these algorithms has been implemented. Both theoretical and 
practical results show that the memory coherence problem can indeed be solved efficiently 
on a loosely coupled multiprocessor. 

20 Graphic time-sharing with real-time data bases Q 
Jesse B. Hillman 

August 1969 Proceedings of the 1969 24th national conference 

Full text available: ^j?af( 770 J.7.KB} Additional Information: Ml cjtatiQn, abstract, ,fn.g>x.terms 

This system is being developed to process flight test data for the McDonnell-Douglas 
Corporation to significantly reduce flight test development and certification time and to 
reduce data processing costs. It is a time-sharing system using graphic cathode ray tube 
terminals. The system consists of nine processors: a Sigma 7 central processing unit, three 
general-purpose input/output processors, two special telemetry decommutator channels and 
three Sigma 2 central processor units. < ... 
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1 Fast detection of communication patterns In distributed executions 
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November 1997 Proceedings of the 1997 conference of the Centre for Advanced Studies 
on Collaborative research 

Full text available: ^.&3MJ&lM$j Additional Information: MLcjtatjorx sbstract, references, jndex te-rns 

Understanding distributed applications is a tedious and difficult task. Visualizations based on 
process-time diagrams are often used to obtain a better understanding of the execution of 
the application. The visualization tool we use is Poet, an event tracer developed at the 
University of Waterloo. However, these diagrams are often very complex and do not provide 
the user with the desired overview of the application. In our experience, such tools display 
repeated occurrences of non-trivial commun ... 
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Karsten Schwan, Win Bo 

May 1990 ACM Transactions on Computer Systems (TOCS), Volume 8 issue 2 

Additional Information: Ml c&aMQ. si^strsct, references, citings, .index 
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Application programs written for large-scale multicomputers with interconnection structures 
known to the programmer (e.g., hypercubes or meshes) use complex communication 
structures for connecting the applications' parallel tasks. Such structures implement a wide 
variety of functions, including the exchange of data or control information relevant to the 
task computations and/or the communications required for task synchronization, message 
forwarding/filtering under program control, and so o ... 
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Peter Scheuermann, Gerhard Weikum, Peter Zabback 

February 1998 The VLDB Journal — The International Journal on Very Large Data 

Bases, Volume 7 Issue 1 
Full text available: ^ odf(3j.0.27. KB). Additional Information: fujj.citation, a&stracf., jngex .terms 

Parallel disk systems provide opportunities for exploiting I/O parallelism in two possible 
ways, namely via inter-request and intra-request parallelism. In this paper, we discuss the 
main issues in performance tuning of such systems, namely striping and load balancing, and 
show their relationship to response time and throughput. We outline the main components 
of an intelligent, self-reliant file system that aims to optimize striping by taking into account 
the requirements of the applications, an ... 
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systems, Performance tuning 
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September 1998 ACM Computing Surveys (CSUR), Volume 30 issue 3 

Full text available: H Ddff289.34 KB) Additional lnformation: [!;H c * rtion - «^ dimc^, 2** 

This paper aims at discussing and classifying the various ways in which the object paradigm 
is used in concurrent and distributed contexts. We distinguish among the library approach, 
the integrative approach, and the reflective approach. The library approach applies object- 
oriented concepts, as they are, to structure concurrent and distributed systems through 
class libraries. The integrative approach consists of merging concepts such as obj ... 

Keywords: concurrency, distribution, integration, libraries, message passing, object, 
reflection 



DjMQfeuted.^ 

Eliezer Levy, Abraham Silberschatz 

December 1990 ACM Computing Surveys (CSUR), volume 22 issue 4 

, D ; Additional Information: [all citation, abstract, rerisrer.ces . diinos. index 
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The purpose of a distributed file system (DFS) is to allow users of physically distributed 
computers to share data and storage resources by using a common file system. A typical 
configuration for a DFS is a collection of workstations and mainframes connected by a local 
area network (LAN). A DFS is implemented as part of the operating system of each of the 
connected computers. This paper establishes a viewpoint that emphasizes the dispersed 
structure and decentralization of both data and con ... 

Rover: a toolkit for mobile information access 

A. D. Joseph, A. F. de Lespinasse, J. A. Tauber, D. K. Gifford, M. F. Kaashoek 

December 1995 ACM SIGOPS Operating Systems Review , Proceedings of the fifteenth 

ACM symposium on Operating systems principles, volume 29 issue 5 
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Volume 7 Issue 3 
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Large multimedia document archives may hold a major fraction of their data in tertiary 
storage libraries for cost reasons. This paper develops an integrated approach to the vertical 
data migration between the tertiary, secondary, and primary storage in that it reconciles 
speculative prefetching, to mask the high latency of the tertiary storage, with the 
replacement policy of the document caches at the secondary and primary storage level, and 
also considers the interaction of these policies with ... 

Keywords: Caching, Markov chains, Performance, Prefetching, Scheduling, Stochastic 
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This paper describes the basic data model of an object-oriented database and the basic 
architecture of the system implementing it. In particular, a secondary storage segmentation 
scheme and a transaction-processing scheme are discussed. The segmentation scheme 
allows for arbitrary clustering of objects, including duplicates. The transaction scheme allows 
for many different sharing protocols ranging from those that enforce serializability to those 
that are nonserializable and require communi ... 
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December 1998 IEEE/ACM Transactions on Networking (TON), vol ume 6 Issue 6 
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Large-scale shared memory multiprocessors typically support a multilevel memory hierarchy 
consisting of per-processor caches, a local portion of shared memory, and remote shared 
memory. On such machines, the performance of parallel programs is often limited by the 
high latency of remote memory references. In this paper we explore how knowledge of the 
underlying memory hierarchy can be used to schedule computation and distribute data 
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structures, and thereby improve data locality. Our study i ... 

13 input/Output: Energy conservation techniques for disk array-based servers 
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June 2004 Proceedings of the 18th annual international conference on 
Supercomputing 
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In this paper, we study energy conservation techniques for disk array-based network 
servers. First, we introduce a new conservation technique, called Popular Data 
Concentration (PDC), that migrates frequently accessed data to a subset of the disks. The 
goal is to skew the load towards a few of the disks, so that others can be transitioned to 
low-power modes. Next, we introduce a user-level file server that takes advantage of PDC. 
In the context of this server, we compare PDC to the Massive Array ... 

Keywords: disk power, energy conservation, network servers 
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Compiling for distributed-memory machines has been a very active research area in recent 
years. Much of this work has concentrated on programs that use arrays as their primary 
data structures. To date, little work has been done to address the problem of supporting 
programs that use pointer-based dynamic data structures. The techniques developed for 
supporting SPMD execution of array-based programs rely on the fact that arrays are 
statically defined and directly addressable. Recursive data s ... 

Keywords: dynamic data structures 
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May 1998 ACM Transactions on Programming Languages and Systems (TOPLAS), 

Volume 20 Issue 3 

Additional Information: foJicitatjon., abstract, reference^., clfincjs, index 
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Mtns. review 

Jade is a portable, implicitly parallel language designed for exploiting task-level 
concurrency. Jade programmers start with a program written in a standard serial, imperative 
language, then use Jade constructs to declare how parts of the program access data. The 
Jade implementation uses this data access information to automatically extract the 
concurrency and map the application onto the machine at hand. The resulting parallel 
execution preserves the semantics of the original serial program ... 



Keywords: parallel computing, parallel programming languages 
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Significant performance advantages can be gained by implementing a database system on a 
cache-coherent shared memory multiprocessor. However, problems arise when failures 
occur. A single node (where a node refers to a processor/ memory pair) crash may require a 
reboot of the entire shared memory system. Fortunately, shared memory multiprocessors 
that isolate individual node failures are currently being developed. Even with these, because 
of the side effects of the cache coherency protocol, ... 
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The design and correctness of a communication facility for a distributed computer system 
are reported on. The facility provides support for fault-tolerant process groups in the form of 
a family of reliable multicast protocols that can be used in both local- and wide-area 
networks. These protocols attain high levels of concurrency, while respecting application- 
specific delivery ordering constraints, and have varying cost and performance that depend 
on the degree of ordering ... 

18 Process mobility in disfributed-memory simulation systems 
Janche Sang, Edward Mascarenhas, Vernon Rego 

December 1993 Proceedings of the 25th conference on Winter simulation 
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January 1995 The VLDB Journal — The International Journal on Very Large Data Bases, 
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We propose locking protocols for real-time databases. Our approach has two main 
motivations: First, locking protocols are widely accepted and used in most database 
systems. Second, in real-time databases it has been shown that the blocking behavior of 
transactions in locking protocols results in performance degradation. We use a new 
relationship between locks called ordered sharing to eliminate blocking that arises in the 
traditional locking protocols. Ordered sharing eliminates blocking of read ... 

Keywords: concurrency control, time-critical scheduling, transaction management 
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Advancements in network technology have led to the emergence of new computing 
paradigms that challenge established programming practices by employing weak forms of 
consistency and dynamic forms of binding. Code mobility, for instance, allows for invocation- 
time binding between a code fragment and the location where it executes. Similarly, mobile 
computing allows hosts (and the software they execute) to alter their physical location. 
Despite apparent similarities, the two paradigms are disti ... 
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1 What TCP/IP protocol headers can tell us about the web 



F. Donelson Smith, Felix Hernandez Campos, Kevin Jeffay, David Ott 

June 2001 ACM SIG METRICS Performance Evaluation Review , Proceedings of the 

2001 ACM SIGMETRICS international conference on Measurement and 

modeling of computer systems, volume 29 issue i 

Full text available: ||).^fLi MBj Additional Information: Mutation, abject, rexerer : ces J citings 

We report the results of a large-scale empirical study of web traffic. Our study is based on 
over 500 GB of TCP/IP protocol-header traces collected in 1999 and 2000 (approximately 
one year apart) from the high-speed link connecting The University of North Carolina at 
Chapel Hill to its Internet service provider. We also use a set of smaller traces from the 
NLANR repository taken at approximately the same times for comparison. The principal 
results from this study are: (1) empirical data suitable ... 



2 BASE;..Usj^^ 

Miguel Castro, Rodrigo Rodrigues, Barbara Liskov 

August 2003 ACM Transactions on Computer Systems (TOCS), volume 21 issue 3 

Full text available: ^ pdff 433.18 KB) Additional Information: fa\\ citation , abstract, refersrioes . index terras 

Software errors are a major cause of outages and they are increasingly exploited in 
malicious attacks. Byzantine fault tolerance allows replicated systems to mask some 
software errors but it is expensive to deploy. This paper describes a replication technique, 
BASE, which uses abstraction to reduce the cost of Byzantine fault tolerance and to improve 
its ability to mask software errors. BASE reduces cost because it enables reuse of off-the- 
shelf service implementations. It improves availability ... 

Keywords: Byzantine fault tolerance, N-version programming, asynchronous systems, 
proactive recovery, state machine replication 
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This tutorial surveys design methods for energy-efficient system-level design. We consider 
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electronic sytems consisting of a hardware platform and software layers. We consider the 
three major constituents of hardware that consume energy, namely computation, 
communication, and storage units, and we review methods of reducing their energy 
consumption. We also study models for analyzing the energy cost of software, and methods 
for energy-efficient software design and compilation. This survery ... 

4 Energy. efficient jndexm 

Tomasz Imielinski, S. Viswanathan, B. R. Badrinath 

May 1994 ACM SIGMOD Record , Proceedings of the 1994 ACM SIGMOD international 

conference on Management of data, volume 23 issue 2 
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We consider wireless broadcasting of data as a way of disseminating information to a 
massive number of users. Organizing and accessing information on wireless communication 
channels is different from the problem of organizing and accessing data on the disk. We 
describe two methods, (l,m) Indexing and Distributed Indexing, for organizing and 
accessing broadcast data. We demonstrate that the proposed algorithms lead to significant 
improvement ... 

Gisli R. Hjaltason, Hanan Samet 

October 2002 The VLDB Journal — The International Journal on Very Large Data Bases, 

Volume 11 Issue 2 

Full text available: ^.pdg355 t 7.2 KB). Additional Information: MciiMfen, abstract, jndex .terms 

Spatial indexes, such as those based on the quadtree, are important in spatial databases for 
efficient execution of queries involving spatial constraints, especially when the queries 
involve spatial joins. In this paper we present a number of techniques for speeding up the 
construction of quadtree-based spatial indexes, specifically the PMR quadtree, which can 
index arbitrary spatial data. We assume a quadtree implementation using the "linear 
quadtree", a disk-resident representation ... 

Keywords: Bulk-loading, I/O, Spatial indexing 
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Alefiya Hussain, John Heidemann, Christos Papadopoulos 
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Launching a denial of service (DoS) attack is trivial, but detection and response is a painfully 
slow and often a manual process. Automatic classification of attacks as single- or multi- 
source can help focus a response, but current packet-header-based approaches are 
susceptible to spoofing. This paper introduces a framework for classifying DoS attacks based 
on header content, and novel techniques such as transient ramp-up behavior and spectral 
analysis. Although headers are easily forged, we sho ... 
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Edward K. Lee, Chandramohan A. Thekkath 

September 1996 Proceedings of the seventh international conference on Architectural 
support for programming languages and operating systems, volume 3i , 

30 Issue 9 , 5 
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The ideal storage system is globally accessible, always available, provides unlimited 
performance and capacity for a large number of clients, and requires no management. This 
paper describes the design, implementation, and performance of Petal, a system that 
attempts to approximate this ideal in practice through a novel combination of features. Petal 
consists of a collection of network-connected servers that cooperatively manage a pool of 
physical disks. To a Petal client, this collection appear ... 
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Young-Bae Ko, Nitin H. Vaidya 

July 2000 Wireless Networks, volume 6 issue 4 
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Several alternatives to manage large XML document collections exist, ranging from file 
systems over relational or other database systems to specifically tailored XML base 
management systems. In this paper we give a tour of Natix, a database management 
system designed from scratch for storing and processing XML data. Contrary to the common 
belief that management of XML data is just another application for traditional databases like 
relational systems, we illustrate how almost every component in a ... 

Keywords: Database, XML 
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September 2004 Proceedings of the fourth ACM international conference on Embedded 
software 
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Security concerns on embedded devices like cellular phones make Java an extremely 
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attractive technology for providing third-party and user-downloadable functionality. 
However, garbage collectors have typically required several times the maximum live data 
set size (which is the minimum possible heap size) in order to run well. In addition, the size 
of the virtual machine (ROM) image and the size of the collector's data structures 
(metadata) have not been a concern for server- or workstation-orien ... 

Keywords: compaction, fragmentation, mark-and-sweep, tracing 
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This paper presents mathematical foundations for the design of a memory controller 
subcomponent that helps to bridge the processor/memory performance gap for applications 
with strided access patterns. The Parallel Vector Access (PVA) unit exploits the regularity of 
vectors or streams to access them efficiently in parallel on a multi-bank SDRAM memory 
system. The PVA unit performs scatter/gather operations so that only the elements accessed 
by the application are tra ... 

16 System Deadlocks 

E. G. Coffman, M. Elphick, A. Shoshani 

June 1971 ACM Computing Surveys (CSUR), volume 3 issue 2 
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A problem of increasing importance in the design of large multiprogramming systems is the, 
so-called, deadlock or deadly-embrace problem. In this article we survey the work that has 
been done on the treatment of deadlocks from both the theoretical and practical points of 
view. 
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For years computer-based stochastic simulation has been a commonly used tool in the 
performance evaluation of various systems. Unfortunately, the results of simulation studies 
quite often have little credibility, since they are presented without regard to their random 
nature and the need for proper statistical analysis of simulation output data. This paper * 
discusses the main factors that can affect the accuracy of stochastic simulations designed to 
give insight into the steady-st ... 
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David K. Garnick, A. Toni Cohen 

February 1988 Proceedings of the 1988 ACM sixteenth annual conference on Computer 
science 
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The defining characteristic of a distributed system is the (temporal) distance between 
components; communication time is non-trivial compared to processing time. Because of 
this, the design of efficient distributed computations involves trade-offs between maximizing 
the amount of parallelism and minimizing communication costs. We argue that any sort of 
centralized control, whether in user-level algorithms or at the systems level, impairs 
efficiency. We then introduce a scheme for automatic ... 
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InterWeave is a distributed middleware system that supports the sharing of strongly typed, 
pointer-rich data structures across a wide variety of hardware architectures, operating 
systems, and programming languages. As a complement to RPC/RMI, InterWeave facilitates 
the rapid development of maintainable code by allowing processes to access shared data 
using ordinary reads and writes. Internally, InterWeave employs a variety of aggressive 
optimizations to obtain significant performance improvements ... 
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Optimistic computation methods typically save copies of objects' state information, so that 
they can recover from erroneous "over-optimistic" computations. Such state saving is 
generally time and space consuming, and can be rather complicated both to implement and 
to use. I show how the data structure community's theory of persistence can be used not 
only to analyse and explain the treatment of state in optimistic systems, but also as a 
simple yet general mechanism for ... 

Keywords: optimistic methods, parallel discrete event simulation, persistent data 
structures, state saving 
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Most people think that collaboration implies that several people are sharing work on a single 
application with shared displays. In fact, collaboration is more. It includes the concurrent 
control of multiple applications by a collaborative group. To enable this more powerful form 
of collaboration, we show how to combine earlier mechanisms for single client, multiple 
server computing with a new mechanism called ESP (Event Sense Protocol) for multiple 
client, multiple server computing. We desc ... 
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This tutorial surveys design methods for energy-efficient system-level design. We consider 
electronic sytems consisting of a hardware platform and software layers. We consider the 
three major constituents of hardware that consume energy, namely computation, 
communication, and storage units, and we review methods of reducing their energy 
consumption. We also study models for analyzing the energy cost of software, and methods 
for energy-efficient software design and compilation. This survery ... 
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This paper presents an overview of the Cedar programming environment, focusing on its 
overall structure— that is, the major components of Cedar and the way they are organized 
Cedar supports the development of programs written in a single programming language, 
also called Cedar. Its primary purpose is to increase the productivity of programmers whose 
activities include experimental programming and the development of prototype software 
systems for a high-performance personal computer. T ... 
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A number of multiversion concurrency control algorithms have been proposed in the past 
few years. These algorithms use previous versions of data items in order to improve the 
level of achievable concurrency. This paper describes a simulation study of the performance 
of several multiversion concurrency control algorithms, investigating the extent to which 
they provide increases in the level of concurrency and also the CPU, I/O, and storage costs 
resulting from the use of multiple versions. T ... 
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This paper aims at discussing and classifying the various ways in which the object paradigm 
is used in concurrent and distributed contexts. We distinguish among the library approach, 
the integrative approach, and the reflective approach. The library approach applies object- 
oriented concepts, as they are, to structure concurrent and distributed systems through 
class libraries. The integrative approach consists of merging concepts such as obj ... 

Keywords: concurrency, distribution, integration, libraries, message passing, object, 
reflection 



AR|ES:.a.transaclion..re^ 
rollback^ 

C. Mohan, Don Haderle, Bruce Lindsay, Hamid Pirahesh, Peter Schwarz 

March 1992 ACM Transactions on Database Systems (TODS), volume 17 issue l 

c in. •! Li .r'-~~»<Q\ Additional Information: full citation, abstract, references, cltincsjrsdex 

Full text available. TMpctto.^ :v1B} 

* terms, review 

DB2TM, IMS, and TandemTM systems. ARIES is applicable not only to database 
management systems but also to persistent object-oriented languages, recoverable file 
systems and transaction-based operating systems. ARIES has been implemented, to varying 
degrees, in IBM's OS/2TM Extended Edition Database Manager, DB2, Workstation Data Save 
Facility/VM, Starburst and Quicksilver, and in the University of Wisconsin's EXODUS and 
Gamma d ... 
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In this paper we present a generic consistency control service for distributed interactive 
media, i.e. media which allow a distributed group of users to interact with the medium itself. 
Consistency control is vital to these media since they typically require that a local copy of 
the medium's state be maintained by each user's application. Our service helps the 
applications to keep the local state copies consistent. The main characteristics of this service 
are as follows: a significant number of ... 
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We compare two high-availability techniques for recovery from media failures in database 
systems. Both techniques achieve high availability by having two copies of all data and 
indexes, so that recovery is immediate. "Mirrored declustering" spreads two copies of each 
relation across two identical sets of disks. "Interleaved declustering" spreads two copies of 
each relation across one set of disks while keeping both copies of each tuple on separate 
disks. Both ... 
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A major issue in many applications is how to preserve the consistency of data in the 
presence of concurrency and hardware failures. We suggest addressing this problem by 
implementing applications in terms of abstract data types with two properties: Their objects 
are atomic (they provide serializability and recoverability for activities using them) and 
resilient (they survive hardware failures with acceptably high probability). We define what it 
means for abstract data types to be atomic and ... 
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This article considers the use of lock-free shared objects within hard real-time systems. As 
the name suggests, lock-free shared objects are distinguished by the fact that they are 
accessed without locking. As such, they do not give rise to priority inversions, a key 
advantage over conventional, lock-based object-sharing approaches. Despite this 
advantage, it is not immediately apparent that lock-free shared objects can be employed if 
tasks must adhere to strict timing cons ... 
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We propose locking protocols for real-time databases. Our approach has two main 
motivations: First, locking protocols are widely accepted and used in most database 
systems. Second, in real-time databases it has been shown that the blocking behavior of 
transactions in locking protocols results in performance degradation. We use a new 
relationship between locks called ordered sharing to eliminate blocking that arises in the 
traditional locking protocols. Ordered sharing eliminates blocking of read ... 
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Decoupled architectures are fine-grain processors that partition the memory access and 
execute functions in a computer program and exploit the parallelism between the two 
functions. Although some concepts from the traditional decoupled access execute paradigm 
made its way into commercial processors, they encountered resistance in general-purpose 
applications because these applications are not very structured and regular. However, 
multimedia applications have recently become dominant workload on ... 
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Database Sharing (DB-sharing) refers to a general approach for building a distributed high 
performance transaction system. The nodes of a DB-sharing system are locally coupled via a 
high-speed interconnect and share a common database at the disk level. This is also known 
as a "shared disk" approach. We compare database sharing with the database partitioning 
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MESSAGE QUEUING FOR DCE 



INTRODUCTION 



Providing a means for applications to communicate is a fundamental service of any distributed 
computing infrastructure. One method, which is analogous to inter-process communication 
mechanisms typically available within a single system, is message exchange. A message is a unit of 
data that one application process may send to other application processes. The size, content and 
significance of a message is determined by the communicating application processes. 

DCE has always offered Remote Procedure Call (RPC) based communication. Some DCE-detractors 
claim that message passing and/or queuing is superior. We feel this sometimes turns into a religious 
battle. Our view is that it depends on the application. Providing some message-oriented services will 
make DCE more attractive for some application writers. 

RFC 95, DCE/NEXT: REQUIREMENTS SUMA4ARY, asks for "support for message queuing in DCE 
and "support for messaging in DCE, including asynchronous RPC". 

A prototype of this Message-Oriented Services package was shipped with DCE 1 .2.2 in the 
unsupported area, ./src/nosupport/messaging in January 1997. Functionality includes most of the 
message queuing features outlined here. 

Some Background on Messaging 

Viewed from the highest level, there are three components of interest in the messaging environment: 
those that use the messaging service; those that the messaging service uses; and the messaging service 
itself. Each of these will be described in more detail in later sections. 

There are primarily two types of message service users: senders and recipients of messages; and 
administrators. A sender is a process which calls upon the messaging service to communicate a 
message to other processes. A recipient is a process which calls upon the messaging service to retrieve 
messages that were sent by other processes. A process may be both a sender and a receiver. An 
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administrator controls the configuration and operation of the messaging service. The services 
provided by the messaging system to support these usage types are each described separately. 

The messaging system itself provides services through two interfaces, one for message 
communication and related functions, and one for administration. Internally, the system is logically 
partitioned into the components which support the interfaces local to an individual system, queue 
managers, and queues. There may be multiple instances of each of these components as described 
later. 

The messaging system makes use of data transmission, marshaling, naming, and security services 
provided by the underlying computing environment, in this case, DCE. 

The messaging service allows senders and receivers to execute concurrently and to send and receive 
messages asynchronously. Two forms of asynchronous message communication to consider are 
message queuing and message passing. The focus of this work is to build a message queuing system, 
therefore, message passing will only be mentioned to illustrate some of the differences between 
queuing versus passing. To adequately describe these forms of message communication, some of the 
components of the messaging system must first be described in more detail. 

Document Structure 

The remainder of this document is divided into four sections. Section 2 describes some terminology. 
Section 3 describes the major goals of the project. Section 4 describes the network data structures 
Section 5 describes the RPC interfaces. Section 6 describes the API. Section 7 describes the 
administrative interface. 

TERMINOLOGY 

A "queue" is a container for 0 or more messages. 

"Message queuing" is the exchange of messages between a sender and recipient through a third party. 
Sender and recipient processes need not be active at the same time. 

"Message passing" is the exchange of messages between a sender and recipient directly. Sender and 
recipient processes must not be active at the same time. 

A "queue manager" is a DCE server that manages a collection of queues. Message queuing requires a 
queue manager. 

"Persistence" is how a message is stored within a queue manager. "Volatile" means it is stored in 
memory; this means it may be lost when the qeueue manager process exits. "Persistent" means it is 
stored in a stable place, typically on disk; this means it is not lost when the qeueue manager process 
exits and is restarted. We will use the DCE backing store library for persistent storage. 

GOALS AND NON-GOALS 
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The following are the goals of this project: 

a. Provide an infrastructure for secure message queuing between the queue manager and senders 
and recipients. 

b. Implement on top of commercial DCE releases (OSF release 1.1), This means the DCE source 
is not a requirement. 

c. Supply a set of APIs that let a user send an arbitrarily complex data structure to be to a 
destination. 

The following are not goals: 

a. Provide message passing. 

b. Transaction capability. 

System Features 

The following is a list of queuing system features we will provide. 

a. Adheres to the DCE security model. In addition, the API provides an interface for an end-to-end 
protection level and a means to identify initial senders to recipients. 

b. An easy way to encode and decode (marshal) structured data as the message. This will be done 
with the existing RPC encoding services. 

c. Uses the DCE namespace to identify queue managers and queues. 

d. Automatic acknowledgement of message receipt (or dequeue) 

e. Support the following attributes on queues 

i. queue name 

ii. queue name aliases 

iii. annotation 

iv. creation timestamp 

v. maximum message size 

vi. maximum length of queue 

vii. enable and disable of enqueue and dequeue operations 

viii. current length 

ix. last activity timestamp 

x. idle timeout for empty queues 

xi. persistence 

f. Support the following attributes on messages 

i. unique message identifier (UUID) 

ii. enqueue timestamp 

iii. message type 

iv. data type (UUID) 

v. priority 

vi. message expiration 

vii. persistence 

viii. message sender (principal identity) 

ix. message delivery notice options 

x. end-to-end protection level (none, authentication, integrity, packet-level privacy) 
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g. Dequeue filtering based on some of the above message attributes 

DATA STRUCTURES 

Included here are the "major" data structures, as defined in various idl files. Minor, supporting types 
and enumerations are not shown. 

This is the attribute structure of an individual message. 

typedef struct mos_mattr_s_t { 

uuid__t id; /* ID of this item in the queue */ 

uuid_t datatype; /* manager that encoded it */ 

mos_msg_attr_msgtype_t 

msgtype; /* message type */ 

sec_id_pa_t sender; /* sender identity */ 

unsigned32 priority; /* priority */ 

unsigned32 flags; /* flags */ 

mos_msg_attr_persistence_t 

persistence; 
/* notice_dest, notice_sec may be null */ 
unsigned32 notice_opts; /* notice options */ 

[ptr, string] 

char *notice_dest ; /* name of ack/reply queue */ 

[ptr, string] 

char *notice__sec_name; 

/* sec group other qmgr must be in */ 
unsigned32 protectlvl; /* protection level */ 

/* want a counter instead of time enqueued? */ 

utc_t time_enqueued; /* when msg was enqueued by q-mgr */ 

utc_t expire_time; /* when this msg will expire */ 

utc_t valid_time; /* when this msg will become valid */ 

uuid_t qid; , /* ID of queue where this lives */ 

} mos_mattr_t; 

This is an array of bytes, which, as far as the messaging system is concerned, is the message payload 
or body. 

typedef struct { 

unsigned32 size; 

[ptr, size_is (size) ] 

byte * data; 
} mos_datatype_bytearray_t ; 

This is an item in the queue, composed of the message attributes and the body. 

typedef struct mos_qitem_s_t { 

mos_mattr_t mattr; 

mos_datatype_bytearray_t body; 
} mos_qitem_t; 

This is the attribute structure of a queue. 

typedef struct mos_qattr_s_t { 

uuid_t id; /* ID of the queue */ 

[ptr, string] 

char *name; /* name of the queue */ 

[ptr, string] 

char *annotation; /* annotation */ 

mos_string_list_t 
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aliases; /* alias names of the queue */ 

mo s_qu e_a t t r_p e r s i s t e nc e_t 

persistence; 

boolean enq_enabled; /* enqueue: enable/disable */ 

boolean deq_enabled; /* dequeue: enable/disable */ 

unsigned32 flags; /* flags */ 

unsigned32 len; /* current length of queue [ro] */ 

unsigned32 max_msgsize; /* max message size' */ 

unsigned32 max_qlen; /* max length of queue */ 

utc_t created; /* time created [ro] */ 

utc_t empty_timeout ; /* idle/empty time before removing */ 

utc_t last_activity; /* time of last activity [ro] */ 

uuid_t acl; /* ACL uuid - internal use [ro] */ 

} mos_qattr_t; 

QUEUE MANAGER RPC OPERATIONS 
Management (Queue Manager) Operations 
mos_mgmt_create_queue() 

Create a queue. 

mos mgmt get_id_list() 

Return a list of the IDs of all queues. 

mosmgmt _rename() 

Rename a queue within queue manager. 

mos_mgmt_move() 

Move messages from one queue to another, retaining all attributes. This is within the same queue 
manager. 

Queue (Data) Operations 
mos_q_enqueue() 

Enqueue a message in a given queue. The message is placed in the queue according to priority. 
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Queue Attribute Utilities 

Client interfaces for Queue Attribute Utilities to support the Message Oriented Service Application 
Programming Interface(MOS-API). 

mos_que_attr_alloc 

Allocates memory within MOS and returns an opaque pointer to a queue attributes structure with 
defaults set. 

void 

mos_que_attr__alloc ( 

/* [out] */ mos_que_attr_t * que_attributes , 

/* [out] */ error_status_t * status 

) ; 

mosqueattrpeek 

Returns an opaque pointer to the queue attributes on an existing queue. 

void 

mos_que_attr_peek ( 

/* [in] */ mos_handle_t resource_handle, 

/* [out] */ mos_que_attr_t * que_at tributes, 

/* [out] */ error_status_t * status 

) ; 

mosqueattrfree 



Releases memory used for queue attributes. It is the responsibility of the caller to release the memory 
if allocated by mos_que_attr_alloc() or mos_que_attr_peek(). 



void 

mos_que_attr_f ree ( 
/* [in, out] */ 
/* [out] */ 

) ; 



mos_que_attr_t * 
error status t * 



Commit queue attribute modifications on an existing queue. 



que_at tributes, 
status 



void 

mos_que_attr_commit ( 
/* [in] */ 
/* [in] */ 
/* [out] */ 

) ; 



mos_handle_t 
mos_que_attr_t 
error status t 



resource_handle, 
queue_at tributes, 
status 



mos_que_attr_queid_get 
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Return queue ID from queue attributes structure. 

void 

mos_que_attr_queid_get ( 

/* [in] */ mos_que_attr_t que_attributes , 

/* [out] */ uuid_t * que_id, 

/* [out] */ error_status_t * status 

) ; 

mosqueattrquecursizeget 

Return current queue size from queue attributes structure. 

void 

mos_que_attr_quecursize_get ( 

/* [in] */ mos_que_attr_t que_attributes , 

/* [out] */ unsigned32 * que_cur_size, 

/* [out] */ error_status_t * status 

) / 

mosque_attr_createtime_get 

Return queue creation time stamp in absolute time from queue attributes structure. 

void 

mos_que_attr_createtime_get ( 

/* [in] */ mos_que_attr_t que_attributes, 

/* [out] */ utc_t * que_create__time, 

/* [out] */ error_status_t * status 

) ; 

mosqueattractivetimeget 

Return queue last activity time stamp in absolute time from queue attributes structure. 

void 

mos_que_attr_activetime_get ( 

/* [in] */ mos_que_attr_t que_attributes, 

/ * [ out ] * / utc_t * que__act ive_time , 

/* [out] */ error_status_t * status 

) ; 

mosqueattraliaslist 

Return the list of queue aliases by name from queue attributes structure. The first entry in the list is 
the queue name itself. 

void 

mos_que_attr_alias_list ( 

/* [in] */ mos_que_attr_t que_attributes , 

/* [in] */ unsigned32 space_avail ,- 
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ABSTRACT 

PURPOSE: To shorten a time to read out data from a disk by performing 
readout from a sector immediately after generating a readout command, 
setting a storage address by using address information , and 

performing data arrangement on a memory. 



CONSTITUTION: ID information is read out, and a DMA address is generated at 
a DMA start address register 5 setting a sector number and sector length as 
offsets if the ID information is the one on an unread sector, and it is 
sent to a sector buffer 7, and reading from the sector is performed 
immediately after receiving a read instruction, and the storage address 
in the memory of a transfer destination is designated by conforming to the 
sector number, also, a preceding sector before than a read sector is read 
with the next rotation and is transferred to and stored at an address 
position calculated with calculation of (sector number X sector length), 
thereby, the data is read in sequence according to data sequence on 
a track, and is arranged in the sector buffer 7 . 
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ABSTRACT 



PROBLEM TO BE SOLVED: To provide a magnetic disk device capable of 
improving error correction ability by prolonging time for accessing a data 
buffer when correcting one sector data through an error correcting 
part . 

SOLUTION: A base address for each sector is successively held in an EDC 
base address register 100. At the time of error correction, a subtracter 
103 generates a corrected address showing a position to be corrected from 
the held base address and an offset address showing the error position in 
the sector. The error correcting part corrects the error of read 
information for each sector. Corresponding to a sector OK signal 107 which 
is outputted when the error correction for each sector is completed or 
there is no error, according to the predetermined order for each sector, 
an address generating part 10 updates the base address. 

COPYRIGHT: (C) 1999, JPO 
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ABSTRACT 

PROBLEM TO BE SOLVED: To reduce the information amount and to greatly 
reduce the load on process by dividing a data area into area units and 
assigning block numbers, and setting a block number for starting data 
transfer in table data generated in a transfer parameter storage area. 
SOLUTION: The transfer- parameter storage area is provided on the low- 
order address side of a buffer memory and a data area is provided 
on the high- order address side. The transfer parameter storage area is 
divided into a disk-side transfer parameter storage area and a host-side 
transfer parameter storage area. The data area is divided into arbitrary 
area units set in an area unit setting regster from an arbitrary offset 



address set in an offset address setting register, and a numbers are 
assigned to the divided areas in the order of, for example, block 1, a 
block 2... a block (n) . 
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Abstract (Basic) : US 20020067745 Al 

NOVELTY - A data unloader (28) writes successive transport stream 
packets retrieval from a packet buffer into contiguous address 
locations in a memory. A remultiplexer arrangement writes the next 
data packet retrieved from the buffer into new location offset 
from location assigned to previous packet, so as to write new data 
content in the offset location. 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is included for data 
packets remultiplexing method. 

USE - Demultiplexer for digital satellite broadcast receiver, 
demultiplexing audio and video data streams. 

ADVANTAGE - Enables insertion of new data content into the gap 
created in the memory and remultiplexes the transport stream 
effectively . 

DESCRIPTION OF DRAWING (S) - The figure shows the block diagram of 
demultiplexer. 

Data unloader (28) 
pp; 9 DwgNo 1/3 
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Abstract (Basic): WO 200049576 Al 

NOVELTY - A processor (352) which renders one or more samples, is 
coupled to sample buffer (162) which stores the samples. Each sample 
corresponds to position information having one or more offset values. 
A sample-to-pixel calculator (360) coupled to buffer is operable to 
filter samples in buffer , based on position information in order 
to generate output pixels for display. 

DETAILED DESCRIPTION - The offset values are relative to one or 
more predefined screen space locations or predefined grid. An 
INDEPENDENT CLAIM is also included for method for generating pixels for 
display in graphics system. 

USE - Computer graphics system. 

ADVANTAGE - Enables to generate and store more than one sample for 
a subset of pixel locations on display, thus provides a super sampled 
sample buffer which stores a number of samples far greater than number 
of pixel locations on display. Performs calculation of each pixel for 
each screen refresh on real time basis or on an on-the-fly basis. 

DESCRIPTION OF DRAWING (S) - The figure shows the computer graphic 
system with super sampled sample buffer. 

Sample buffer (162) 

Processor (352) 

Sample-to-pixel calculator (360) 
pp; 54 DwgNo 6A/14 
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Abstract (Basic) : US 6092124 A 

NOVELTY - A data transfer circuit reads data from buffer of 
system memory in a designated position to copy information from 
buffer to input-output device (16) in the sequence. A state machine 
(45) responds to the jump instruction read by data transfer circuit by 
causing the DMA circuit to reset the value determining position within 
buffer portion, from which subsequent data is to be copied to 
input-output device. 

DETAILED DESCRIPTION - A direct memory access circuit (30) stores 
reference value pointing to data structure (36) describing a buffer 
portion of memory (37) . The memory location is identified by an initial 
position with initial address. The final position has an address 
determined by the initial address and an offset value. 

USE - For use with input-output devices to transfer graphics data 
from memory to graphics accelerator. 

ADVANTAGE - The DMA circuit frees the central processor for other 
activities and hence increases the speed of data transfer from memory 
to input-output . devices . In DMA circuit additional registers are also 
used for each additional transfer buffers . This allows the data 
transfer process to be overlapped and realizes rapid transfers. Large 
number of registers required in the conventional circuit is eliminated 
and the state machines required for operating the DMA engine is 
simplified. The need for CPU to weight for a notify signal before 
transferring or placing next sequence of data, is eliminated. This 
greatly increases the speed of data transfer. Use of jump instructions 
allow the DMA engine to handle advanced operations. Hence sequence of 
data is transferred with single command to the registers on the 
input-output device. 

DESCRIPTION OF DRAWING (S) - The figure shows the arrangement of 
data transfer with DMA circuit. 

Input-output device (16) 

Memory access circuit (30) 

Data structure (36) 

Memory (37) 

State machine (45) 
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processing device. A storage allocation device arranged to adjust the 
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transfer with the second processing device. 
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interpretation device enables the address generator in response to a 
particular addressing signal generated by the first or second 
processing device. A decoder selectively applies an offset to the 
addressing signals depending upon whether a writing operation or a 
reading operation is perform. 
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The data router (10) performs input data deshuf fling and outupt 
data formatting and shuffling and operates with both bursted and 
non-bursted input and output data , using only one small input buffer 
(14) per input channel (16) and one frame buffer per output channel 

(26) : 

The router includes input channels (16) for receiving input data 
, input burst buffers (14) for storing the input data , input 
address controllers (15) for providing input data storage 
information, output frame buffers (23) for storing the input data 
in a deshuffled order and providing formatted and shuffled output 
data , output channels (26) for transmitting the output data and a 
router controller (20) for controlling the operation of the router 
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A] 



ABSTRACT 



PROBLEM TO BE SOLVED: To further improve frequency by judging whether or 
not a fetched instruction or an instruction stored in an instruction 
storage means can be executed according to information regarding the use 
states of registers. 

SOLUTION: For example, when two pipeline units 6-1 and 6-2 are provided, 
this dynamic VLIW system is provided with independent Pending Queues 2-1 
and 2-2 for slots 1 and 2, respectively, so as to save an instruction 
fetched from a normal instruction sequence as an execution waiting 
instruction if it can not be executed immediately. Further, out-of-order 
is realized by using a table called a score board 4 for managing 
information regarding the use states of the registers for each register, an 
atom which is not executed among atoms of a fetched VLIW instruction is 
saved in the Pending Queues 2-1 and 2-2 until its execution becomes 
possible. 
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ABSTRACT 



PROBLEM TO BE SOLVED: To execute the issuance, updating and discontinuance 
of data access requests with priority orders for a shared storage 
system inside a clustered computer system by sequencing the data access 
requests in a storage node based on the respective priority orders. 
SOLUTION: For respective storage computers 18, respective request 
queues 32 for which data read requests and data write requests 
are sequenced by the priority orders are provided. In the case that 
the element of the storage computer 18 is not a system disk controller, 
only one input/output operation is presented at one time to a relating data 
storage device 20. It is preferable that a normal time synchronizer 34 
executed by software or hardware synchronizes the clock of a client 



computer 12 and the storage computer 18. The priority order generally means 
the restriction of the data access request for performing limitation so as 
to respond to the request by using the respective priority orders by 
the system 10. 
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ABSTRACT 



PROBLEM TO BE SOLVED: To shorten each seaking time and total access time by 
providing the method with a step for determining the access execution 

order of a succeeding access request group based on relation between 
a final disk head position and the disk head position of an access 

request group to be executed next and other steps. 

SOLUTION: An access request queue 1 collects plural access requests as 
an access request group and sends the access request group to an 
access request order rearranging part 2 . The rearranging part 2 

mutually compares logical address values stored in a data storage 
device which are specified by respective access requests and rearranges 
the access request order in the ascending direction of logical 

addresses . Then the rearranging part 2 determines the execution order 
based on access execution history data taken out from an access request 
execution history storing part 5 and the rearranged access request 
order. An access request execution part 3 executes an access to the data 
storage device 4 in accordance with the access execution order determined 
by the rearranging part 2 . 
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ABSTRACT 

PROBLEM TO BE SOLVED: To reduce the load of a storage controller, to 
improve efficiency by means of considering the locality and the 
characteristic of data access and to shorten seeking/searching time in a 
storage device. 

SOLUTION: The storage controller 104 and a disk device 105 are connected by 
a network 112 having a multi-casting function. The update values of more 
than one update data belonging to the same parity group and the set of 
values before update are broadcast to the disk device 105. The respective 
disk devices 105 accumulate the update value of received update data and 
the values before update in a buffer 109, execute scheduling by considering 
seeking/searching item and decide a processing order . The disk device 
storing- a parity takes out the update value of update data and the value 
before update from the buffer in order, reads the value of the parity 
before update, generates the update value and writes it into the disk 110. 
The disk device storing data takes out the update value of update data 
from the buffer 109 in order and writes it into a disk 110. Thus, the 
throughput of the system 1 can be improved. 
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ABSTRACT 

PURPOSE: To shorten the processing time by multiplexing input/output 
requests to individual disk devices. 

CONSTITUTION: This system is characterized by providing a disk drive 
which enqueues an input request to a disk device group in 
input /output request queues 4 of all disk devices constituting the 

group and updates a preceding device number 2 of a controller management 
block 1 with the next device number of rotation to enqueue an output 
request in the input/output request queue of the disk device having 
this device number. At the time of execution of the input/output request , 
this disk drive takes out one input/output request from the 

input /output request queue of each disk device and simultaneously 

requests a disk controller to seek respective disk devices and 
individually requests data read/write in the reception order of seek 
completion interrupts. 
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ABSTRACT 

PURPOSE: To obtain a tape printer which can perform a partial emphasis 
by framing to conduct printing with various impression. 

CONSTITUTION: When a printing key is operated after the input of required 
data, data is read out of a character storage area. If the data is 
character data (S45: No), printing pattern data is arranged in an 
image buffer (S46). If the data is partially framing data (S45: Yes), 
a vertical line printing pattern for a partial framing is arranged in the 
image buffer . When all the data in the character storage area are read 
out, a horizontal line printing pattern for a partial framing is arranged 
(S50) . After that, a printing pattern for a total framing is arranged in 
the image buffer (S52). A printing action is executed based on the printing 
pattern in the image buffer (S53) . 
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ABSTRACT 

PURPOSE: To improve the processing efficiency by writing data, which is 
transferred by plural transfer requests from a channel which does not 
report the final transfer of a series of data transfer at the time of 
input transfer, in a main storage by one transfer request . 
CONSTITUTION: A channel priority discriminating circuit 30 which selects 
firmware interrupt requests from plural channels, an input data buffer 
40 where plural transfer data are stored, a processor part 70, an input 
transfer control part 50, etc., are provided. At the time of the 
lower-order end of input transfer to the channel which does not report the 
final transfer of a series of data transfer, the processor part 70 
outputs a final transfer instruction to an input transfer control circuit 
50 by the firmware interrupt request from the same channel. Then, the input 
transfer control circuit 50 requests write to the main storage , and 
data which is not written in the main storage at the time of the lower- 
order end is transferred. Consequently, transfer data to plural 
transfer requests from the channel are transferred by one request of 



transfer to the main storage 
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ABSTRACT 

PURPOSE: To increase the processing speed of the window desired by a user 
by scheduling with preference the I/O process of an upper window. 

CONSTITUTION: If an instruction is received so as to set a window B, for 
example, at the highest place, the superposition information is set in 

order of windows B, C and A. A priority switch instruction means 8 gives 
an instruction to an I/O driver 10 to give the highest priority to the I/O 
corresponding to the window B. The driver 10 queues the I/O request 

received from a process group 9 and connects again the I/O request of 
the window B designated by the means 8 to the head of the queue. Therefore 
the I/O requested from the highest window B is processed earliest among 
those I/O requests given to a peripheral device 12. As a result, the 
processing speed is increased for the window desired by a user. 
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ABSTRACT 

PURPOSE: To use a common buffer area without lowering processing 
efficiency in data transfer by performing the data transfer between 
layers by transferring the managing right of the buffer area as leaving 

data stored in the buffer area as it is. 
CONSTITUTION: In transmission, a communication control program of high- 
order layer starts up a data generating means 19 to perform the 
transmission. The data generating means 19 requests the buffer area 
to a buffer acquiring means 12. The buffer acquiring means 12 searches a 
null buffer from a buffer area group . The data generating means 19 
stores transmission data in the data storage area 22 of the buffer , 



and requests data transmission to a low- order transmission means 16. 
The transmission means 16 informs the buffer are where the transmission 

data is stored to a low- order layer. The communication control program 
of low- order , when accepting a transfer request from the high- order 

layer by a high- order acceptance means 15, requests the re-acquirement 
of the buffer to a buffer re-acquiring means 13. 
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ABSTRACT 

PURPOSE: To reduce the load on the rearrangement of data structure in 
a main storage device by a central processing unit by bringing an address 
generating circuit in a DMA controller under programmed control 
corresponding to the data structure in the main storage device. 

CONSTITUTION: An input /output instruction buffer 22a, a signal line 23, 
an address register 24, a microprocessor 25, a signal line 27, an address 
table 29, and a signal line 31 constitute an address pattern generating 
circuit. When the microprocessor 25 receives a request for data transfer 
from the main storage device 12 and data structure information on the 
main storage device through the signal line 23, an address to be accessed 
in the main storage device 12 is calculated based on the values and written 
on the address table 29 composed of a RAM through the signal line 27. Only 
necessary part in the data structure arranged in the main storage 

device is accessed to reduce the load on the rearrangement of the main 

storage device by the central processing unit. 
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ABSTRACT 

PURPOSE: To increase the storage amount of data related to the same block 
and to attain the retrieval at a high speed in a retrieval mode by 
designating the number of correspondences between related data before 
storage of data through a table. 

CONSTITUTION: This system comprises an external memory 201, a card reader 
202, a terminal equipment 203, a channel 204, a CPU205 and a main memory 
206. The memory 206 contains a data base control system DBMS207 and a 
buffer area 208. When an inter-table data ratio {inter-table 
correspondence number) is given to the DBMS207 from the equipment 203, the 
DBMS207 arranges the received data in the area 208 according to a 
storage type stored in the memory 201 and transfers them to the memory 201 
for writing. When the storage is through with the inter-table data ratio, 
the DBMS207 decides a storage section for each table with a data storage 
block. 
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INTL CLASS: [4] G06F-007/28 

JAPIO CLASS: 45.1 (INFORMATION PROCESSING — Arithmetic Sequence Units); 

4 5.2 ( INFORMATION PROCESSING — Memory Units 
JOURNAL: Section: P, Section No. 485, Vol. 10, No. 229, Pg. 68, August 
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ABSTRACT 

PURPOSE: To obtain retrieved information based upon invariably up-to-date 
information by accessing a buffer memory by a central processor by 
performing retrieval automatically after information writing operation and 
storing the retrieval result in the buffer memory previously. 

CONSTITUTION: When an instruction decoded by an instruction decoding part 1 
is a retrieval instruction, the retrieval instruction is stored in a 
retrieval instruction queue buffer 3 and an indication of retrieval 
operation is sent to a retrieval control part 4 . The retrieval control 
part 4 reads data out of an external storage device and stores the 
retrieval result in the buffer 6 in order according to the queue order 
in the instruction retrieval queue buffer 3. Then, when a retrieval 
result readout instruction is supplied from a central processor, the 
contents of the buffer 6 are sent out to the central processor. The 
retrieval result information based upon up-to-date information in the 
external storage device is acquired automatically in the buffer in an 
information retrieving device without the intervention of a program, so 
a program uses the retrieval result at a high speed. 
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ABSTRACT 

PURPOSE: To execute a retrieval at a high speed by providing separately a 
recording device which can erase and rewrite, together with an optical disk 
device, sorting an index part of a data and storing it in this 
recording device, when installing an optical disk. 

CONSTITUTION: When registering a document picture data, an original 
document from a scanner is stored in an optical disk 16 by using a picture 
memory 13 as a buffer , by adding additional information such as a key 
word, etc. inputted from -a keyboard 14. In this state, when installing an 
optical disk, a signal of an installing completion from the optical disk 16 
is received by a CPU11, and based on the signal, the CPU11 reads out an 
index part of the optical disk 16 to a memory 12, executes the sort 
processing, and thereafter, stores this result in a magnetic disk 17. 
Also, when executing a retrieval , an index coinciding with a key word 
inputted from the magnetic disk 17 is searched by a command from the 
keyboard 14. Subsequently, based on address information of the optical disk 
in the searched index information, a document picture data are read out to 
the picture memory 13 from the optical disk 16, and they are displayed 'on a 
display 18. 
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ABSTRACT 

PURPOSE: To enable dynamic change of already set priority order according 
to the state of data storing of accessed part by providing a circuit that 
detects inability of taking out data from accessed section more than 
specified number of times in a specified time. 

CONSTITUTION: Every time access request is made to a main storage , 
number of times of access request is counted up by 1 by a detecting 
circuit 1. When the number of times arrives at a specified number of times 
in a specified time, an output signal is generated from the circuit 1 and 
supplied to a priority order determining circuit 2. By this, priority order 
is dynamically changed so that right of access is given to access request 
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of next priority order instead of giving right of access to a buffer 
storage (a) to access request of competing highest priority order . 

Thus, capacity of the system can be improved without generating overrun in 

a channel. 
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ABSTRACT 

PURPOSE: To arrange and store data in a buffer storage device of the 

data request source in the order of data request even if data 

is transferred in the order different from the order of data 

request , by providing a means for transmission of signals which indicate 
storage addresses in the data request source. 

CONSTITUTION: When a request start signal 21 is outputted from an operation 
controlling circuit 2, a request controlling circuit 3 is started, and 
contents of a buffer address counter 13 are updated. A data request 

signal 8 is sent from the request controlling circuit 3 to storage 

devices 5-7 in the order of RQ1-RQ3, and an address signal is sent 
from an address register 4 in the order of AD1- AD3 to indicate 

addresses in storage devices where requested information should be 
stored. After the storage device 5 finds that the address AD1 for RQ1 is 
in the storage device 5 itself, the storage device 5 starts the access 
operation to AD1 and stores contents N of an output signal 22 of the 

buffer address counter 13 in a data storage address register 51 

and transmits contents N when information DTI is outputted. 
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ABSTRACT 

PURPOSE: To speed processing by decreasing the frequency of access to an 
external storage device for retrieval , by making respective keys 
different in arrangement of position information by preparing a set of 
pieces of position information on an element and its preceding element of a 
chain in the external storage device for each key. 

CONSTITUTION: To find chains that keys 1 and 2 of a data storage address 
request origin 50 have among chains 12-17 among data elements in an 
external storage device 40, values obtained from the keys 1 and 2 by 
hash tecnique and the values of pointer registers 3 and 4 to control tables 
8 and 9 provided for respective attributes are applied to arithmetic 
circuits 21 and 22 which calculate a stacker starting address to be 
processed. Then, pointer values to stacker buffers 10 and 11 stored 
with element storage addresses having the same key in tables 8 and 9 are 
stored are obtained in starting- address registers 5 and 6 in the buffers 
. A pointer to an element which has keys 1 and 2 of the buffers 10 and 11 
is searched by a comparing circuit 23 to inform a request origin of an 
element pointed in common . 
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ABSTRACT 

PURPOSE: To effectively use the process of plural terminals at the request 
side through an image copying part, by providing a buffer storage part 
to store the process conditions corresponding to each terminal and 
originating a data base access instruction through the image copying part 
to an access control part by the said process conditions. 

CONSTITUTION: When an access instruction of other system is originated 
through plural terminal devices TERMl-n, a communication control part CCP 
in a data base process means CPD of a center receives the data . The 
queue is produced at this part CCP for the transmitted microinstruction 
and then sent to an image copying part DIM one by one in the order of the 
wait request . At the same time, the control data of each terminal is 
produced to buffer storage parts BUFl-n at a buffer control part DMC in 
a data base control part DBC in correspondence to the microinstruction 
given from devices TERCl-n. Then the using buffer numbers corresponding to 
the devices TERMl-n are sent to the part DIM. 
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ABSTRACT 

PURPOSE: To secure the highly efficient process for the I/O requests to 
the magnetic disk by rearranging a series of I/O requests in the 

order of the cylinder addresses at the side of the file subsystem and 
then giving execution to the input /output process requests also in the 

order of the cylinder addresses . 

CONSTITUTION: A pair of buffers 6-A and 6-B are provided in correspondence 
to each subchannel. And the I/O requests given from the central process 
unit are stacked in the order of input to either one of the buffer pair 
such as buffer 6-A which is under WAIT state, and then the input to buffer 
6-A is stopped at an optional time. Then the I/O requests within buffer 
6-A are rearranged in the rising order of the cylinder addresses via 
sorting circuit 7, and. the I/O requests are processed in sequence . 
After stopping the input to buffer 6-A, the I/O requests are stacked to 
buffer 6-B along with the rearrangement and processing given in the same 
way. These actions are repeated in the alternate way to perform the scan 
scheduling, thus reducing the seeking time greatly. 
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Input/output request executing method for hard disk drive , involves 
determining ordering of input/output requests according to adjusted 
delay times, and executing I/O request according to determined 
ordering 

Patent Assignee: INT BUSINESS MACHINES CORP (IBMC ) 
Inventor: LAMBERTS B 

Number of Countries : 001 Number of Patents: 001 
Patent Family: 

Patent No Kind Date Applicat No Kind Date Week 
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Patent Details : 

Patent No Kind Lan Pg Main IPC Filing Notes 
US 20040255055 Al 12 G06F-003/00 

Abstract (Basic) : US 20040255055 Al 

NOVELTY - The method involves determining delay times associated 
with processing a group of input /output (I/O) requests . The 
determined delay times for the I/O requests are adjusted according to 
priorities assigned to the I/O requests . An ordering of the I/O 
requests is determined according to the adjusted delay times. An I/O 
request is executed according to the determined ordering. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for the 
following : 

(A) a system for executing I/O requests 

(B) an article of manufacture for executing I/O requests. 

USE - Used for executing an input/output (I/O) request for a hard 
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disk drive . 

ADVANTAGE - The method efficiently executes the I/O requests for 
reordering the I/O queues , so that response times for the requests 
are optimized. 

DESCRIPTION OF DRAWING ( S ) - The drawing shows a diagram of a hard 
disk drive unit. 

Disk drive system (2) 
Rotating disks (4) 
Actuator assembly (6) 
Slider (8) 
Current driver (10) 
pp; 12 DwgNo 2/5 
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a Last in buffer indicator to indicate instruction position and 
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Priority Applications (No Type Date): US 97803093 A 19970220; US 9878213 A 

19980513; US 99476388 A 19991230 
Patent Details: 
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US 6292884 Bl 31 G06F-009/30 Cont of application US 97803093 

Cont of application US 9878213 
Cont of patent US 5768555 
Cont of patent US 6032251 

Abstract (Basic) : US 6292884 Bl 

NOVELTY - The destination operand specifiers are loaded into the 
instruction storage buffer (80) and the Last In Buffer (LIB) 
indication added. During execution of instructions , the LIB indicator 
is also used to indicate operand dependency, allowing independent 
operand instructions to be extracted by the dependency checking unit 
(82). for concurrent execution. 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is also included for a 
computer system and a method of operating a reorder buffer within a 
microprocessor . 

USE - To order instructions execution sequences within a 
microprocessor allowing concurrent execution. 

ADVANTAGE - By including the Last In Buffer indicator within the 
reordering buffer, the indicator can also be used to indicate operand 
dependency between instructions removing the need for additional 
prioritization logic. Thus reducing the comparison delay improves 
execution speed, 

DESCRIPTION OF DRAWING (S) - The drawing shows a block diagram of 
the reordering buffer. 
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Memory access request handling unit e.g. between processor and cache for 
data processing system by re- ordering the sequence after comparison 
of access requests in queue 
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Abstract (Basic) : EP 1026594 A2 

NOVELTY - The transmission unit (40) is arranged to monitor a 
window (34) of the queue (30). The comparator (45) selects one or more 
of the queue elements (32) based on memory access requests not yet 
transmitted to the data storage element (20) . 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is also included for a 
method of handling memory access requests in a data processing system. 

USE - For data processing system. 

ADVANTAGE - The throughput of memory access requests is increased 
independent of access times and memory bandwidth. 

DESCRIPTION OF DRAWING (S) - The figure shows a schematic block 
diagram of a memory access request handling unit. 

Storage Elements (20) 

Queue (30) 

Queue Elements (32) 

Window (34) 

Transmission Unit (40) 
Comparator (4 5) 
pp; 17 DwgNo 1/10 

Title Terms: MEMORY; ACCESS; REQUEST; HANDLE; UNIT; PROCESSOR; CACHE; DATA; 

PROCESS; SYSTEM; ORDER; SEQUENCE; AFTER; COMPARE; ACCESS; REQUEST; QUEUE 
Derwent Class: T01 

International Patent Class (Main) : G06F-012/00; G06F-013/16 
International Patent Class (Additional): G06F-012/08; G06F-013/18 
File Segment: EPI 



29/5/35 



(Item 5 from file: 350) 



DIALOG (R) File 350:Derwent WPIX 

(c) 2005 Thomson Derwent . All rts. reserv. 



013455194 **Image available** 
WPI Acc No: 2000-627137/200060 
XRPX Acc No: NOO-464661 

Method and device for servicing requests of computer system users 
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Abstract (Basic) : RU 2140666 CI 

NOVELTY - Method involves generation of maximum request -waiting 
time codes, their storage, shaping of request servicing signals, 
organization of second- order queue of arriving requests 
according to user's priority number, transfer of second- order 
requests to first-order queue in sequence in which their maximum 
wait time ( (tmi) ) in second-order queue is out, servicing of first- 
order requests and, if they are not available, doing so with second- 
order requests . Each device has N similar user's units, clock 
generator, divider, NOR gate, counter, AND gate, inverter, and 
multiplexer. 

USE - Computer engineering; data exchange systems. 

ADVANTAGE - Improved probability of servicing low-priority requests 
in due time. 5 cl, 6 dwg 
pp; 0 DwgNo 1/1 

Title Terms: METHOD; DEVICE; SERVICE; REQUEST; COMPUTER; SYSTEM; USER; 

OPTION 
Derwent Class: T01; U21 

International Patent Class (Main) : G06F-009/46 
File Segment: EPI 



29/5/37 (Item 7 from file: 350) 

DIALOG (R) File 350: Derwent WPIX 

(c) 2005 Thomson Derwent. All rts. reserv. 

012711782 **Image available** 
WPI Acc No: 1999-517895/199943 
XRPX Acc No: N99-385136 

Queued memory requests flushing system 
Patent Assignee: COMPAQ COMPUTER CORP (COPQ ) 
Inventor: FOSTER J E 

Number of Countries: 001 Number of Patents: 001 
Patent Family: 

Patent No Kind Date Applicat No Kind Date Week 

US 5948081 A 19990907 US 97995367 A 19971222 199943 B 

Priority Applications (No Type Date) : US 97995367 A 19971222 
Patent Details : 

Patent No Kind Lan Pg Main IPC Filing Notes 
US 5948081 A 11 G06F-007/00 

Abstract (Basic) : US 5948081 A 

NOVELTY - A memory controller (38) flushes any previous memory 
requests to a memory before servicing a current memory request . 
Storage locations are ordered from top (52b) to bottom (50a) of 
request queue (46). A request queue (44) includes a counter 



associated with current request queue with location value of 
previous memory request relative to top of initial queue . 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is also included for a 
memory request series bursting method. 

USE - For flushing queued memory read and write requests and 
all prior write requests with a counter indicating requests to be 
flushed in computer systems. 

ADVANTAGE - By arranging the memory write request optimally the 
memory bus bandwidth can be improved. The corruption of read and write 
requests can be prevented by queuing the request and cross snooping 
between the requests. 

DESCRIPTION OF DRAWING (S) - The figure shows the block diagram of a 
memory queue memory. 

Memory controller (38) 
Request queue (46,44) 

Bottom location of queue (50a) 

Top location queue (52b) 

Queue controller (58) 
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Abstract (Basic) : US 5913073 A 

NOVELTY - A pseudo operating system is initialized to generate 
ordered sequence of I/O requests to a specific device, in response 
to a benchmark initialization command. A request object is then created 
and transferred to the dispatcher queue by selectively activating 
driver to enable transfer to designated I/O device via the mark 
operating system, responding to each I/O request. 

DETAILED DESCRIPTION - The pseudo operating system has a pool of 
machine drivers, machine request objects pool, device tables pool and a 
dispatcher queue . The request object is created in response to an 
I/O request . The selected inactive driver is activated for 
performing the transfer. The number of drivers depends on the number of 
central processors and not on the number of devices. The benchmark is 
finally terminated in response to another command and the active 
drivers are inactivated to be available for other actions. An 
INDEPENDENT CLAIM is also included for the system for testing the 
operation of data processing system. 

USE - For operation of I/O devices such as direct access devices 
( DAS D ) used in large in data processing system. 

ADVANTAGE - Improves operation of I/O devices by minimizing the 
overhead imposed by benchmark tests. Provides accurate quantitative 
performance evaluation at high I/O rates of large numbers of I/O 



devices . 

DESCRIPTION OF DRAWING (S) - The figure shows the block diagram of 
the data processing system using the benchmark method, 
pp; 26 DwgNo 1/12 
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Processing method for multiple requests and out of order returns - 
involves converting CPU requests into cache control requests , such that 

sequence of multiple requests for data can be sent to low level 
storage devices or shared buses 
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Abstract (Basic): WO 9641250 A 

The method involves processing a sequence of requests for data 
by one or more CPUs after cache misses. Each CPU request includes a 
CPU-ID tag identifying the CPU issuing the request for data, and an 
address identifying a location in lower-level memory where the data is 
stored. Cache control ID tags are assigned to identify the locations in 
the request queue of the respective CPU-ID tags associated with 
each CPU request. 

Cache-control requests consisting of the cache-control ID tags and 
the respective address information, are sent from the request 
queue to the lower-level memory or storage devices. Data is then 
returned together with the corresponding CPU-ID tags in the order in 
which it is returned by the storage devices. The sequence of CPU 
requests for data is fulfilled by returning the data and the CPU-ID 
tag in the order in which the data was returned from memory. 

ADVANTAGE - Data is retrieved after cache misses more quickly and 
efficiently than processing data requests in sequence . Cache 
control ID tags allow individual requests to be distinguished such 
that multiple requests for data can be pending at same time. 
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Image processing system for video editing or compositing - transfers 
groups of data to video tape for storage so that data for each 
sub-image can be retrieved independently from data for other sub-images 
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Abstract (Basic) : GB 2272126 A 

The image processing system (1) comprises frame stores (3,4) and a 
disc store (6) connected via a buffer (1), all controlled by a 
processor (12). Data , representing an image at high resolution, are 
moved between the stores in order to create sets of data 
representing respective sub-images. Each sub-image represents the 
entire image but at a lower resolution. 

The sub-image data are recorded on video tape by a recorder (17). 
This enables the sub-image data to be transferred to low resolution 
processing appts. for processing and/or display of the sub-images. 
Processed low resolution sub-images may be represented to give a high 
resolution image. 
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medium - has marking electrodes arranged in linear array for writing 
data onto medium with selector supplying signal to buffer for data 
loading 
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Abstract (Basic): US 5237346 A 

The writing head has integrated marking electrodes or bits (12) 
arranged in a linear array for writing onto a medium, and a plurality 
of high voltage driving circuits (90) for driving the nibs. The write 
head also includes a plurality of latches (80) each connected to the 
high voltage driving circuits, a plurality of memory cells (70) each 
connected to the latches, a plurality of buffers (60), each buffer 
supplying a select line to the plurality of memory cells, and a 
plurality of selection elements, supplying a selection signal to each 
of the buffers to drive a segment of memory cells. The integrated 
memory and latch circuits allow for simultaneous latching and writing 
of an entire scanline of data. 

During operation, write input Vw is set low, disconnecting the HV 
driving circuit from output of RAM cell, and will remain in its last 
state. Next, all RAM cells on head are set low by pulsing present 
signal Vps high; a low logic is shifted down dynamic shift register 
(50) which is buffered (70) at the output sequentially enabling the 
select line VG; - this selects each group of thirty-two RAM cells in 
turn. Once all RAM cells group are loaded (on head) with data 
(entire scanline of data) write signal Vw is set to a logic high and 
RAM cells outputs are simultaneously latched, switching nib potentials 
for writing. 

ADVANTAGE - Control of writing Vw pulses separately for each 
section allows data from each section to be written onto medium, to 
look as if each section was physically aligned and all the data in a 
scanline were written simultaneously. Capable of accessing separate 
segments on head randomly. 
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Abstract (Basic) : EP 52713 A 

The processor memory stores processes each consisting of a control 
block, driver and drive program, each process having assigned to it a 
unique identity. Process management includes service and supervision 
routines for initialising the processes and for terminating them, for 
controlling their execution and for synchronising execution of two or 
more processes. One or more queues of work requests is associated 
with each process to schedule the work requests assigned to the 
processes. A priority coded interrupt signal is generated in response 
to processor input/output devices and to the processes. 

In response to the priority coded interrupt signal a work request 
is assigned to a selected queue associated with the process to 
execute one of a predetermined subset of instructions stored in the 
memory. The highest priority process driver processes the highest 
priority work request of the highest priority queue by invoking one 
of the subset of instructions called by that work request. The 
completion of a given subset of instructions for a selected work 
request is signalled. Consequently, work requests are scheduled on an 
event or time interval basis. 
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ABSTRACT 

PURPOSE: To always arrange transfer requests in the order of priority 
on a transfer request queue by giving the priority of the transfer 
request to a data transfer controlling routine. 

CONSTITUTION: An acceptance routine 1 does not make direct registration of 
a transfer request in a transfer request queue QUE2, but fetches the 
priority of data transfer from priority information 15 in addition to 
parameters necessary to the data transfer given from a task 10 and gives 
the priority to a QUE rearrangement routine 5 together with the said 
parameters. The QUE rearrangement routine 5 compares the given priority 
with a transfer request priority stored on the QUE2 and rearranges the 
transfer requests on the QUE2 
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Abstract (Basic): US 6564304 Bl 

NOVELTY - The memory requests generated from the requesting 
masters, are stored in associated memory request queues . A sort 
queue (101) is connected to the request queues for receiving the 
requests and reordering the requests. The reordering step comprises 
grouping the memory reads together in a read group and memory writes 
together in write group before executing the memory requests . 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is also included for 
graphics processing system. 

USE - For accessing Dynamic RAM (DRAM) in graphics processing 
system (claimed) . Also, applicable to double date rate synchronous 
dynamic RAM (DDR SDRAM). 



ADVANTAGE - Minimizes read and write mode switching, thereby 
improving overall memory access performance. 

DESCRIPTION OF DRAWING (S) - The figure shows the block diagram of a 
DRAM system. 

sort queue (101) 
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Abstract (Basic) : GB 2288256 A 

The system include memory units (108L, 108R-114L, 114R) , which are 
grouped into segments and respective slave controllers (106U, 106L) 
that are connected to a master memory controller (302) which is 
provided for each segment. The single master memory controller receives 
a memory transaction request and stores the requests in order of 
receipt in a master queue . A single transaction bus (124) connects 
both the master and slave controllers. Each slave controller has a 
slave transaction queue (216) in which the ordered sequence of 
transaction requests are stored in the same order as the master 
queue . 

The slave controller decodes the transaction request w.r.t the 
transaction type and. address on a first-received-first-done basis. The 
slave controller responsible for the memory segment for the transaction 
at the head of the queues . retains sole control of various data, buses 
and signals until the transaction is complete. The memory transaction 
is completed by accessing the memory having the transaction address and 
transferring the data between the master memory controller and the 
memory, only when the transaction request is an earliest received 
request in the ordered sequence . The slave controller signals to 
advance both the master and all of the slave queues, whenever the 
requests are completed. A data multiplexer is provided for each memory 
segment . 

USE/ADVANTAGE - Eliminates multiplexer for applications needing 
less memory requirements. Each slave memory controller is assigned 
unique identification number to avoid refresh of DRAM chips at same 
time and to prevent power-consuming power spikes. Staggered refreshing 



is provided. Avoids overlapping of refreshing operation, providing 
small step loads instead of single large step load on power system. 
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Detailed Description 

. . . that a log-switch failed. 

This switch is accomplished as follows. 

0) a memory-based queue is created to hold log-entries received 
during 

5 the switch. Entries are time - stamped with their entry-time into the 
queue . 

1) a new file is created under a temporary name. It will be 
automatically renamed after a successful log-switch has... 
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Detailed Description 

. . . the length of the data on the block, and/or asserted first and or last 
buffer flags. 

The described exemplary network gateway can include a voice processor 160 
for processing and. . . 
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. . . the privacy header field) . 
public byte[] payload @ null; 
The date and time cf the packet created . 
public long timeStamp = -1; 

The maximum payload buffer length (currently IK byte3 a3 limited by 
SAP) . 

public final static int MAX . BUFLEN = 1024... 
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... buffer 471 onto the network. Program module 472 
signature from the buffer and creates a time 
the server's signature, the time that the server's 
{in. . . 
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Detailed Description 

... that a log-switch failed. This switch is accomplished as follows. 

0) a memory-based queue is created to hold log-entries received 
during the I 0 switch. Entries are time - stamped with their entry-time 
into the queue . 

I ) a new file is created under a temporary name. It will be 
automatically renamed after a successfbl log-switch has... 
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. . . the allocator 110 creates and 

stores the following additional parameters for use in managing the queue 

130. Each request for a link has its own set of these parameters. 

AQTS Time stamp indicating the time tile queue 130 of requests was 

started (this is created by step 205 in Fig. 2) 

ACNT The number of requests processed since the queue... 



